Measurement of parity violating y-ray asymmetries of polarized neutron
capture in **Cl and *La

Measurement of the Parity-Violating Gamma Asymmetry in the
Capture of Polarized Cold Neutrons by Para-Hydrogen,

J.D. Bowman (Spokesman), G.L. Greene, G.E. Hogan, J.N. Knudson,
S.K. Lamoreaux, G.S.Mitchell, G.L. Morgan, C.L. Morris, S.I. Penttild,
D.A. Smith, T.B. Smith, W.S. Wilburn, and V.W. Yuan

Los Alamos Nalional Laboralory

C.S. Blessinger, M. Gericke, G. Hansen, H. Nann, and W.M. Snow Indiana

Universily

T.E. Chupp, K.P. Coulter, R.C. Welsh, and J. Zerger Univ
Michigan

ly of
M.S. Dewey, T.R. Gentile, D.R. Rich, and F.E. Wietfeldt
National Institute of Standards and Technology
S.J. Freedman and B.K. Fujikawa Universily of California, Berkeley
S. Ishimoto, Y. Masuda, and K. Morimoto KEK National Laboratory, Japan
G.L. Jones Hamilton College
M.B. Leuschner and V.R. Pomeroy Universily of New Hampshire
S.A. Page and W.D. Ramsay Universily of Maniloba and TRIUMF
E.I. Sharapov Joint Institule for Nuclear Research, Dubna

p23.1anl.gov/len/npdg/




NPDG TestrurGoals

Test the Apparatus for NPDG

Make parity violating gamma-ray asymmetry
measurements on the 1@vel in three
targets?°Cl, *%.a, and"**cd

Search for a parity conserving gamnag-r
asymmetry that could be used to align the NPDG
detector array

Verification of the procedure fadentifying
systematic and noise errors using LED data.

Differences between neutron capture on
hydrogen andeutron capture otme
heavier nuclei’°Cl, **%a, and'*°Cd

* ~1000 times larger PV °
asymmetry, ~ 10vs 10° $% @

* More than one gamma-
ray per neutron capture Wi

* Nuclear structure ‘
obscures the value of

weak coupling constants
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Parity Violating Up/Down Case:
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Signals in Currentlode
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* No informationon gamna-ray
energes, it islostas plsesovetap

* Spindepenédnt éectonicnoise
creaes afalse aymnetry.
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Raw Asymmetries
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PV 3, k, | PC 3, (k xky)

BCL | 7.68+L2.07 | 2141213 R :
13975 | —5.88£2.35 | —0.20 + 2.26
30 | 41.94+1.48 | —1.58 +1.45

LED up/down asymmetry




Asymmetry Compason
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Extracting the Physics Asymmetries
from the Raw Asymmetries

* Detector Offsets -> ~0.99
* Neutron Beam Polarization 40%- ~2.50
» Spin Flipper Eficiency 96%-> ~1.02

Solid Angle Weighted Cosine->  ~1.165




Results and Compaon with
Past Experimeast

PV 3, -k, + 10°

331 1304 1397,
BPKLNP —278+49 | -1.34+1.4 | —-17.8+2.2
ILL —2845 - -
Prelimary result | —23.1 +6.5 | +5.8 4.4 | —17.1 £6.8

PC 5, - (ky x k,) % 10°
3501 llscd 139La
Prelimary result | —6.4+6.4 | —4.7+4.6 | —0.6 £ 6.6

Implicationsfor NPDG

Tested the apparatus, the Siipper & Backmonitor are
ready

Measured to the 1Dlevel in 8 hours wit 1/12 of the
detector array and 1/1@® the neutron €lx

Found systematic electronic noise on thé Edel, this
must be improved byfactor of 1000

Did not find alarge parity conserving asymmetry with
which to align the detecttdPDG detector array




